Voluntary medical male circumcision (VMMC) is being suggested as an essential HIV prevention strategy in high-prevalence areas. These analyses reflect data collected from 360 married couples, 50% of which included a circumcised husband and the other 50% uncircumcised, in rural Malawi. Regardless of their circumcision status, men were more likely to perceive that being circumcised was less painful than having a tooth pulled, giving birth, and having malaria. Men reported having the same sexual pleasure regardless of the circumcision status, while women were 2.0 times more likely to report greater sexual pleasure with a circumcised partner. Participants identified the medical benefits of VMMC and highlighted the potential personal benefits of VMMC. As VMMC has become a promising method of HIV prevention, this study revealed opportunities for intervention development to increase rates of VMMC among men.
Background
Voluntary medical male circumcision (VMMC) is currently recommended as an important, if not essential, HIV prevention strategy. [1] [2] [3] Recent randomized controlled trials in South Africa, Kenya, and Uganda demonstrated that circumcision significantly lowers the likelihood of contracting HIV in men. [4] [5] [6] [7] This procedure is especially promoted in areas with high HIV prevalence rates and where the infection is primarily transmitted through heterosexual intercourse. The findings from these randomized trials have bolstered support for the increased provision of VMMC within countries of high HIV prevalence in Africa. 8 However, circumcision in sub-Saharan Africa has traditionally been practiced as a nonmedical procedure and is often related to ethnic and religious identities, which may have contributed to the slower than expected uptake thus far.
According to the Malawi Demographic and Health Survey, as of 2010, HIV prevalence rates are estimated at 10.6% among Malawi adults between 15 and 49 years of age. 9 This substantial infection rate has primarily been associated with heterosexual contact. Malawi experiences drastically different rates of HIV infection in the northern and southern regions of the country, with circumcision rates differing by geographic location as well. However, these trends appear to be paradoxical, with higher rates of VMMC in the south correlating with higher rates of HIV in this same area. Traditional circumcision practices have also been shown to be more common among individuals of Muslim faith than those who are Christians. 10 Additionally, tribal affiliation is associated with higher and lower rates of VMMC among the Yao and Lomwe, respectively. 11 Furthermore, traditional circumcision practices differ by tribal affiliation. Age at traditional male circumcision (MC) fluctuates by region and tribe, with most boys being circumcised at the start of puberty; nevertheless, circumcision has been documented in boys ranging from 5 to 13 years of age. 12 Tribes also have differing total or partial circumcision practices, which have significant implications on HIV prevention. 11 These cultural influences contribute to diverging support for the uptake of VMMC among individuals in Malawi.
Few studies have examined the acceptability of adult VMMC among married couples, especially in rural, high-HIV prevalence environments. [13] [14] [15] Primarily, these studies were conducted prior to the findings that suggest a 60% HIV risk reduction among circumcised men. Many factors have been shown to influence the acceptability of VMMC among individuals. Regional differences may exist among rural and urban populations, in addition to varying relationship dynamics within and outside of married couples. Several studies have examined attitudes on VMMC involving both sexes, where younger individuals were more likely to perceive VMMC as a tool of HIV prevention. 15 A qualitative study conducted in Malawi prior to the VMMC recommendation identified that both men and women found VMMC potentially acceptable if it were to prevent HIV/sexually transmitted infections (STIs). 14 The purpose of this study is to evaluate how married couples-with husbands of uncircumcised or circumcised status-perceive VMMC in rural Malawi. These findings suggest opportunities to enhance rates of VMMC and to develop interventions to deliver this medical procedure. By identifying potential barriers or opportunities within marriage to enable successful scale-up of VMMC and acknowledging differences in the perceptions of spouses, this study has important implications for enhancing the design of VMMC interventions and amplifying scale-up efforts in rural areas of high HIV prevalence.
Methods
The data used in this article come from the Circumcision, Information, and HIV prevention project that was conducted in 2008 and 2009. A census (of households and its members) was conducted in 70 randomly selected villages in the traditional authority of Kuntumanji in the Zomba district in Malawi. During the census process, approximately 1200 men (aged 25-40 years) were interviewed. During the baseline data collection period, these men were asked to provide information regarding their wives. From the 1131 wives identified by the male interviewees, a random sample of 518 women was selected and stratified according to the circumcision status of her husband (circumcised or not circumcised) at baseline. In 2009, we revisited this region, locating and interviewing 82.2% of the original 1200 men and 86.1% of the 518 wives from the baseline sample. It should be noted that the original 1200 men included husbands of the 518 wives randomly selected during the first sampling procedure. We did not observe differential attrition across husband's circumcision status for the men and the women between the 2 interview periods. After this process, we constructed a sample of married couples in which both the husband and the wife provided survey data during the second interview. This resulted in a sample of 360 married couples, from a total of 720 individuals.
Survey questions relating to MC practices as well as knowledge and attitudes toward VMMC were asked during face-toface interviews conducted by locally trained community members. To obtain unbiased answers, interviews were conducted with husbands and wives separately. Results were analyzed to provide descriptive statistics for the sample (stratified by circumcision status of the husband) and to determine differences between husband and wife perceptions (looking across and within couples). Outcomes were categorized into 3 broad themes: (1) general attitudes toward VMMC, (2) perceptions of the pain associated with the circumcision procedure, and (3) perceptions related to sexual pleasure and circumcision status.
Participants who were circumcised, or wives whose husbands were circumcised, were asked about the reasons for being circumcised (panel A), and those participants and wives who were not circumcised were asked about reasons against circumcision (panel B). The precoded options for panel A included health, religion, forced, please a woman, and HIV/ AIDS. Through discussions, the researchers experienced with participants a tangible difference in responses given that were related to overall health compared to those related specifically to HIV/STI reduction (relevant in panel C, as well). The precoded options for panel B included the panel A options as well as pain, cost, don't trust doctors, too old, afraid of dying, waste of money, and encourages premarital sex. For Panel B, the researchers also assessed differences in perceived cost and waste of money, as differentiated by the cost of VMMC being prohibitive, rather than it is not prioritized as a health issue to which assets should be allocated.
To elicit general attitudes favoring circumcision, both men and women were asked the following open-ended question: ''What are some of the advantages of being circumcised?'' Interviewers were provided with the following precoded options: reduce HIV risk, women will enjoy sex more, reduce STI risk, healthier/cleanliness, pleases God, and acceptance in village. During training, interviewers were instructed to ask each question without reading the responses aloud but to mark all precoded options that applied to the responses provided by the participants. These instructions were also included in the questionnaire. Similarly, to elicit perceptions regarding the disadvantages of circumcision, respondents were asked, ''What are the disadvantages of circumcision?'' Precoded options in the questionnaire included increase HIV risk, women will enjoy sex less, displeases God, encourages premarital sex, painful procedure, it can be fatal, and can lead to other diseases.
Respondents were asked additional questions to elicit perceptions of the pain related to the circumcision procedure. This entailed asking respondents to compare their perception of the pain associated with VMMC to their perception of the pain related to other common health services/diseases in rural Malawi, namely, having a tooth pulled, childbirth, malaria, and having blood taken. For each health issue, respondents were asked to rank pairwise the condition or procedure they qualified as more painful. Pain perceptions were ranked on a scale of 0 to 4, with 4 representing the most painful and 0 representing the least painful.
To measure perceptions of sexual satisfaction and its relation to circumcision status, we asked respondents the following 2 questions: ''Do you think circumcised men enjoy sex more, the same or less than uncircumcised men?'' and ''Do you think women enjoy sex with a circumcised man more, the same, or less than with an uncircumcised man?'' Table 1 presents these results for both men and women interviewees. Table 2 provides summary statistics for general attitudes toward circumcision using nonmissing, matched data. Panel A depicts only couples in whom the male was circumcised, panel B depicts only couples in whom the male was not circumcised, and panels C and D include both. In instances where a husband or wife did not respond to a question, the couple was eliminated from the analysis of that question. This resulted in different sample sizes for each question, specifically, a lower sample size in panel A. For women who did not know their husband's correct circumcision status, the analyses were conducted wherever status was relevant, based on the husband's response. Results are reported separately for men and women, with panel A representing only those couples in whom the husband was circumcised, and Panel B representing only those couples in whom the husband was uncircumcised. Panels C and D include responses for both men and women, regardless of the husband's circumcision status.
Results

Sample Description
A total of 360 married couples, or 720 individuals, completed the survey, with one half of the married couples having a circumcised husband. The mean age for men was 32.3 years, while their wives were younger with a mean age of 28.1 years (P < .01). Men completed more years of education than their wives (P < .01), and uncircumcised men completed more years of education than their circumcised peers (P < .01). The largest proportion of men (46%) belonged to the Nyanja tribe, where 56% of the men were uncircumcised. Differences in circumcision rates were also identified among other tribal affiliations, with men of the Lomwe and Nyanja tribes being more likely to be uncircumcised, while those of the Yao or ''other'' tribes were more likely to be circumcised (P < .01 for all). A majority of husbands reported Christianity as their religious faith, which was associated with a higher rate of uncircumcised men (82%, P < .01) than with men of Muslim faith (8%, P < .01). Nearly 90% of the spouses shared the same religion. In all, 51% of wives with uncircumcised husbands accurately reported their husband's circumcision status compared to 83% of wives with circumcised husbands (P < .01). The majority of circumcisions were reported to be conducted during a traditional ceremony at the mean age of 12.1 years. These sample descriptions are shown in Table 3 .
Advantages and Disadvantages of VMMC
For married couples including a circumcised husband, men and women reported religion and/or culture as the most common reason for obtaining VMMC. Women were 3.9 times more likely than men to believe that being circumcised was better for men's health (P < .001), and 9.1 times more likely to report that circumcised men were more likely to please women sexually (P < .05). Table 2 presents a descriptive summary of the matched sample of wives and their husbands.
Conversely, religion and culture were listed as the most common reason for not getting circumcised, which was also reported by both husbands and wives. Women were more likely than their spouses to think that pain was a deterrent to VMMC (odds ratio [OR]: 2.3; 95% confidence interval [CI] ¼ 1.5-3.4; P < .001), while men more than their wives often reported cost as a barrier to VMMC (OR: 2.72; 95% CI ¼ 1.18-6.29). A small, yet significant proportion of men thought they were too old to be circumcised (OR: 0.068 95% CI ¼ 0.068-0.567).
The most commonly reported advantages for being circumcised included reduced HIV/STI risk, improved health/cleanliness, and enhanced sexual pleasure for female partners. Women were 1.51 times (95% CI: 0.93-2.47) more likely than men to report greater female sexual enjoyment as an advantage of VMMC, while men were more likely to report that circumcision reduced HIV (OR: 0.199; 95% CI: 0.11-0.37) and STI risk (OR: 0.47, 95% CI: 0.22-1.00) as an advantage. When assessing disadvantages of circumcision, couples reported increased risk of HIV as a concern, with more men than women reporting this belief (OR: 0.45; 95% CI: 0.28-0.73). Furthermore, more women than men reported encouragement of premarital sex (OR: 1.82, 95% CI: 1.34-2.92) and pain during the procedure (OR: 1.65, 95% CI: 1.03-2.62) to be disadvantages associated with circumcision.
We assessed the reliability of responses within couples in their reports of advantages and disadvantages for circumcision to determine the level of agreement between husbands and wives. Although differences in mean responses were not significant, differences between husband and wife responses were of interest to better understand communication between married individuals. There were significant differences in reports from husbands and wives, with more wives reporting that circumcision was cleaner or healthier (k ¼ .11; P < .05). Within couples, more husbands reported increased HIV risk (k ¼ .09; P < .05) and fatality associated with the procedure (k ¼ .11; P < .05) as disadvantages of circumcision.
Perceptions of Pain Related to VMMC
When asked whether circumcision was more, less, or equally painful as other common medical events, men were more likely than women to report that having a tooth pulled (OR: 0.482, 95% CI: 0.21-0.74), giving birth (OR: 0.54, 95% CI: 0.313-0.935), and having malaria (OR: 0.47, 95% CI: 0.32-0.68) were less painful than being circumcised. The pattern of differences by gender was similar, but within couples, husbands reported more often that circumcision was less painful than having a tooth pulled (k ¼ .09, P < .05), having blood drawn (k ¼ .12, P < .05), or having malaria (k ¼ .08, P < .05). Table 4 presents additional details of these relationships.
Perceptions of Sexual Satisfaction Related to VMMC Status
Across the entire sample of both circumcised and uncircumcised couples, men were more likely than women (OR: 0.56, 95% CI: 0.37-0.83) to report equal sexual pleasure regardless of the circumcision status. However, women were 2.0 times (95% CI: 1.34-2.98) more likely to report that women experience greater sexual pleasure with a circumcised partner. Within couples, more wives reported greater sexual pleasure for men (k ¼ .21; P < .001) and women (k ¼ .15; P < .001) if a husband is circumcised, while more husbands reported that men (k ¼ .16; P < .001) and women (k ¼ .12; P < .05) experience the same sexual pleasure regardless of a husband's circumcision status. These significant patterns were identical when analyses were conducted among couples in whom the husband was circumcised. The magnitude of these relationships is depicted in Table 1 . Among couples with an uncircumcised husband, women were more likely to report that a man would experience greater sexual pleasure if he were circumcised (OR: 1.47, 95% CI ¼ 0.94-2.27). This trend persisted during reliability analysis, with more wives of uncircumcised men reporting that their husbands would experience greater sexual pleasure if they were circumcised (k ¼ .18; P < .05). Furthermore, women were more likely to report that they experience greater sexual pleasure with a circumcised man (OR: 0.55; 95% CI ¼ 0.31-0.88).
Discussion
As VMMC has become a promising method of HIV prevention, this study revealed perceptions of VMMC that provides insight into some of the barriers in promoting this form of prevention. This study was conducted in rural Malawi and included married couples, of which one-half included circumcised husbands and onehalf included uncircumcised husbands. Our sample included husbands and wives who both reported their perceptions separately. Benefits and disadvantages of VMMC were clearly aligned with religion and/or culture, which identify both a barrier and a benefit. Circumcision rates were seen to be significantly higher among men of the Yao tribe and those reporting Muslim as their primary religion. Additionally, favored cultural practices stipulating circumcision of boys at 12 years of age highlight challenges and opportunities apparent in the cultural and religious undertones of this procedure. These findings may serve as an opportunity to develop targeted messages to increase the uptake of VMMC.
HIV and STI prevention messages seem to be infiltrating communities, even in rural Malawi. [4] [5] [6] Although our sample reported HIV/STI transmission risk both as an advantage and disadvantage of VMMC, acceptability of VMMC as a method of HIV prevention was prevalent in this sample, which aligns with previous findings published before and after the dissemination of circumcision recommendations in sub-Saharan Africa. [15] [16] [17] These data suggest that prevention messages may need to be clarified as further scale-up efforts occur. Additionally, while the evidence of female to male transmission reduction is stronger, [4] [5] [6] it is unlikely that these details and nuances are clear through health communication strategies to increase the rates of VMMC. Further, while many respondents were able to identify the benefits of VMMC, anecdotal evidence also indicates that clarification of the sexual and reproductive effects of MC is important to ensure that men continue to use condoms, regardless of the circumcision status. Future studies will examine the impact of condom use on uptake of VMMC. Pain was identified as a key concern associated with VMMC, possibly driven by the fact that most circumcisions in rural Malawi are not conducted in clinics under local or general anesthetic. Specifically, we were able to identify that perceptions of pain varied in this sample, and VMMC was clearly more painful than a blood draw and less painful than childbirth. Yet, there was no clear pain relationship between VMMC and malaria and a tooth extraction. Literature from the United States also suggests that mothers place higher concern on the pain of the procedure when referencing their sons, which may explain why wives in the current study were also more likely to report pain as a disadvantage of VMMC for their husbands.
Interestingly, we were able to explore how women perceived MC. One of our initial and important findings was that women were not overwhelmingly accurate in identifying their husbands' circumcision status, with only 51% of wives with uncircumcised husbands accurately reporting their husband's circumcision status compared to 83% of wives with circumcised husbands. This highlights an unmet need in understanding anatomy, physiology, and overall sexual health and suggests that future interventions should incorporate basic sexual health knowledge and images for both men and women.
Women reported that they would expect more pain to be associated with VMMC than men. It is likely that men are socialized in a manner to accept pain from a traditional circumcision, as their brothers, fathers, and other male family members have undergone. Regardless of their husband's current circumcision status, women were more likely to report the potential for increased female sexual pleasure with a circumcised partner. Understanding these differential perceptions among men and women and more specifically among sexual partners could yield important insights about the decision-making process surrounding circumcision. In large-scale circumcision roll-out strategies, women could play an important role in motivating their partners to get circumcised on the basis of enhanced sexual pleasure. Additional formative research would be necessary, yet including images of women supporting the notion of increased sexual pleasure due to VMMC on print messages or having spokeswomen willing to discuss their increased sexual pleasure in open forums are some ways in which women may lead this HIV prevention tactic. Developing health messages that focus on increased sexual pleasures with VMMC should be included in future testing of effective HIV prevention efforts. Also, approximately 80% of youth in Malawi have had sex before the age of 18, which suggests that circumcision at earlier ages might be optimal to achieve widespread HIV prevention. Thus, additional VMMC promotion as a prevention strategy should be targeted toward parents. These messages may begin to occur during the prenatal period and throughout the child's growth, through many avenues including health care providers and in school settings. There were several limitations included in these findings. The precoded responses for reasons to be circumcised may have been perceived as not mutually exclusive, as were analyzed in this study. Improving health may be perceived as reducing risk of STI/HIV.
We identified significant differences in husband and wife perceptions of VMMC, with differences in perceptions of procedure pain and sexual pleasure offering insight into intervention development. Recognizing these differential attitudes among married couples is important in affecting the demand for VMMC among adult men as well as young children or neonates. More focus should be placed on integrating women into the discussion of VMMC, specifically as a method of increasing female sexual pleasure.
